Red blood cell lysate modulates the expression of extracellular matrix proteins in dermal fibroblasts.
During the early stage of wound healing process, blood clots can be served as a temporary extracellular matrix (ECM) to let skin cell migration and proliferation. The red blood cells are generally thought as inert bystanders in the early and inflammatory phase of wound healing. Here, we provide evidence that red blood cells (RBC) also play an important role in modulation of key ECM components such as type-I collagen, α-smooth muscle actin, fibronectin, and matrix metalloproteinases (MMPs). In this study, we used western blot analysis and showed a significant increase in the level of MMP-1, 2, 3. Furthermore, we found that RBC lysate significantly down-regulates type-I collagen and α-smooth muscle actin while up-regulates fibronectin expression in dermal fibroblasts. To further explore the mechanism by which RBC lysate modulates MMP-1 expression, the effect of inhibitors for three MAPK signaling pathways on RBC inducing MMP-1 expression by dermal fibroblasts were tested. The result showed that the inhibitor of ERK1/2 could abrogate the stimulatory effect of RBC lysate on MMP-1 expression in dermal fibroblasts. Consistently, RBC treatment results in an increase of ERK1/2 phosphorylation in dermal fibroblast. In conclusion, these findings suggest that RBC lysate can modulate the expression of MMPs and key ECM components which are important in healing process.